November Floods
Flooding on November 18-19 was caused by heavy rains that fell on many locations throughout the Umpqua River Basin (table 1) . The rains resulted from the convergence of a broad upper-air weather system of moist subtropical air, which originated over the tropical Pacific, and a cold-air mass over Washington ( fig. 2 ). Roseburg received a record 4.35 inches of rainfall in a single day, which surpassed the previous record of 3.28 inches set in 1965. Prior to the storm, soil moisture and precipitation levels throughout the basin were already above average. October 1996 precipitation amounts at Drain, Roseburg, Riddle, and Toketee Falls were 178-215 percent of average.
Most of the precipitation during the period of November 17-19 was rainfall. Air temperature and snowpack data collected at the King Mountain and Diamond Lake snow telemetry (SNOTEL) stations indicated that there was no significant snow accumulation. These stations, operated by the U.S. Department of Agriculture Natural Resources Conservation Service, are located at 4,000 and 5,200 feet elevation, respectively. Because the storm event occurred prior to the winter season and there was no preexisting snowpack at either of these two stations, snowmelt did not provide a significant contribution to the flooding.
Although precipitation from the November 17-19 storm was broadly distributed over the entire Umpqua River Basin, flooding in the North Umpqua River Basin was more severe than flooding in the South Umpqua River Basin (table 2) , possibly due to differing antecedent conditions. The recurrence interval for the November peak discharges within the entire basin ranged from less than 2 years to more than 50 years. A 50-year flood has a magnitude that would be expected to occur every 50 years, on average. Such a flood has a 2 percent chance of being equalled or exceeded in any given year. The November flood for Boulder Creek near Toketee Falls (14316495) had an unusually high magnitude in comparison to the other basins. The event had a greater than 50-year recurrence and a unit discharge of 372 cubic feet per second per square mile. 670 1906-1912; 1924-1927; 1942-2002 11/19/1996 
December Floods
Most of the December flooding occurred early in the month in response to a series of storms. Precipitation for December 8 at Roseburg, Riddle, and King Mountain was 3.53, 2.75, and 4.2 inches, respectively (table 1). Unlike the November 16-19 storm, the December storms resulted in some snow accumulation at higher elevations. Precipitation for the period of December 3-9 contributed to both snowpack and runoff. The December flooding was more severe in the South Umpqua River Basin than the November flooding, which was more severe in the North Umpqua River Basin. The recurrence interval for the December peak discharges within the entire basin ranged from more than 2 to less than 25 years (table 2). Most of the peak discharges occurred on December 8. 
January Floods
Another moist subtropical weather system brought steady rain starting around December 28 and continuing until January 2. Snowpack and air temperature data collected during this period at the King Mountain and Diamond Lake SNOTEL stations showed a net depletion of the preexisting snowpack.
Most of the January peak discharges occurred on January 1 within the Umpqua River Basin. However, a separate storm later in the month caused January peak discharges to occur on January 31 in some tributary creeks in the lower section of the Umpqua River. The recurrence interval for the January peak discharges ranged from less than 2 to more than 100 years ( The most severe flooding occurred in the upland reaches of the South Umpqua River Basin. Although the magnitudes of the November floods at some sites were greater than those of the January floods, the January floods caused more damage. After 3 months of above average precipitation throughout the Umpqua River Basin, soils had become saturated by January, and conditions were more conducive to landslides and road failures than they were earlier in the season. Damage to roads and bridges within the Umpqua National Forest caused by the January floods were roughly equivalent to damage caused by the November and December floods combined (Mikeal Jones, USDA Forest Service, written commun., 2004). The technical method used to determine the recurrence interval of floods for almost all of the stream-gaging stations followed guidelines recommended by the U.S. Interagency Advisory Committee on Water Data (1982) . Flood-frequency characteristics for stations with at least 10 years of record were calculated by fitting the logarithms of annual peaks to a Pearson Type III frequency distribution.
Data Collection and Analyses
The period of record used in the flood frequency analysis, upstream drainage area, 100-year peak discharge, and date and magnitude of the largest historical peak discharge for each station are shown in 1 Stage-discharge relation is the relation between the water-surface elevation, termed stage, and the volume of water flowing in a channel per unit time, termed discharge.
